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Investigation of marine flora in llica Bay (Cesme, I1zmir, Aegean Sea/Turkey)
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Abstract

In this study, we performed surveys on marine algaé0 different locations selected according tastal
variable parameters (human preassure, hot spritiy,epollution etc.). The variable parameters mead, algae
samples collected and then taxonomical classifioatcompleted within these field works. As a resitCyanophyta
32 Rhodophytal3Phaeophyta9 Chlorophytaand 2Magnoliophytamembers, totally 68 taxon assigned.
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O

lica Koyu (Cesme, izmir, Ege Denizi, Tiirkiye) denizsel florasinin giinel durumu tizerine inceleme

Ozet

Bu calsmada kiyisal déskenlere (insan baskisi, sicak su kaynaklariningratirlilik vb.) gére belirlenen 10
istasyonda, belirli periyotlarla denizel algler tine arazi ¢akmalari yapilmgtir. Bu calgmalar kapsaminda, alandaki
degiskenlerin olcumleri alinngy alg 6rnekleri toplanmgi ve taksonomik siniflandirmalari yapikim. Calsma
sonucunda, alanda yanophyta32Rhodophytal3 Phaeophyta9 Chlorophytave 2Magnoliophytailyesi, toplamda
ise 68 takson saptangtir.

Anahtar kelimeler: Denizsel Flora, Alg Taksonomisi, §ae,izmir, Ege Denizi
1. Introduction

In this project, we aimed to investigate maringdl@and continuing alterations on biodiversity ircdl Bay
where tourism, pollution and climate change, seflipstress the enviroment. Previous papers abogede Sea Flora
from 1966 to 2007 (Aysel et al., 1977a; Aysel andh&, 1977b; Aysel and Guner, 1978; Aysel and GUh@r9a;
Aysel, 1979b; Aysel and Guner, 1980; Aysel, 1988sél et al., 1983; Aysel, 1984a, Aysel et al., 1984ysel and
Gulner, 1985; Aysel et al., 1986a; Aysel and Gut8B6b; Aysel et al., 1994; Aysel et al., 2002; KCiand Akcal,
2002; Dural, 1990; Dural, 1995; Ertan et al., 19@8iner, 1970; Guner, 1976; Guner and Aysel, 19Gimer and
Aysel, 1977b; Guner and Aysel, 1978a; Giiner anceAy978b; Giiner and Aysel, 1979a; Guner, 1979meG#t al.,
1983; Guner and Aysel, 1984; Giiner et al., 198TeBiet al., 1994; Oztiirk and Giiner, 1985; Parlakagl., 2005;
Sukatar, 1983; Sukatar et al., 1985a; Sukatar.efl992; Sukatar et al., 1994a; Sukatar, 1994bp&ket al., 1983;
Zeybek, 1966; Zeybek and Guner, 1973a; Zeybek, HPW@ere overviewed and compared with last datartd éut
entity or absence of species and the differenciatiof the small scale areas flora with whole Aeg8aa within the
Project.
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1.1. Geographical properties of the Ilica Bay

llica Bay is located in the north of theg@®e Peninsula ifzmir. It is vey famous with its beach and hot
springs. It is an important holiday destinationeTdoastline is about 12 km (Figure 1). Two peniaswhelter llica Bay
from fierce weather conditions. Coastal resouritesHot springs, sheltered places and substrateties made Ilica
Bay is an important place for floral biodiversity.

1.2 Threats on the bay

Tourism has serious adverse impacts on marine\scglty in llica Bay. Famous with white sandy beach
touristic operations located on the coast rip sesggs and other algae off at the beginning of dliddy season. The
other threat is a harbour located on the west@bty. The discharched and accidental bilge wétens boats pollute
the bay.

-
i
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Figure 1.Map of llica Bay.1: ODTU Houses, 2: North of Venus Houses, 3: Sotitteaus Houses, 4: North of TANAY Camping, 5:
TANAY Camping, 6: Sheraton Hotel, 7: Breakwateridiels 8: Breakwater (outside), 9: Yildiz Cape, 10tinAYunus Hotel

2. Materials and methods

In the workspace, 10 locations were choosen. Loratwere visited periodically from June 2007 toeJ2008.
Physical and chemical coastal parameters (temperatod pH) measured with WTW Oxi 315 and samplesewe
collected at the fololowing dates; 06-08-2007, @22007, 12-10-2007, 19-10-2007, 01-02-2008, 060382 Also the
dissolved oxygen measurements done but becauke oalibration problems they eliminated.

Samples were collected by means of SCUBA diving @odg the shallow costline. Important parameteas t
has role on algae growth, were measured (Tabl&Hg.collected samples conserved in 40% formaldelaydk sea
water solution. Some of the samples were taxondlyictassified when they were fresh and some ofrtheere
preserved to designate later. Determination of gdhecies carried out according to macroscobic anttostobic
characteristics and compared with previous studibs. physically eligible samples added to the heubain dry or
wet condition. The samples were photographed withtgmicroscopi techniques and archived.
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4. Results

As a result, 1Zyanophyta 32 Rhodophytal3 Phaeophyta9 Chlorophytaand 2Magnoliophytamembers,
totally 68 taxon were investigated. Distributiontbé species according to the location is givehadtle 2. The coastal
measurements and the substrate properties of theyslocations are given at Table 1. Comparisotthef recorded
algae with past studies given at Table 3.

On February ¥, 2008 the tide were observed at about 45- 50 ciohwib unusual for the area.
We overviewed the previous studies from 1966 to520fetween Cape Teke and Candarli Bay. There 225e
Rhodophyta, 89 Phaeophyta, 82 Chlorophyta, 5 Mdgpbita members found in past studies(Aysel et al., 1977a;
Aysel and Guner, 1977b; Aysel and Glner, 1978; Agsel Glner, 1979a; Aysel, 1979b; Aysel and Guheg0;
Aysel, 1983; Aysel et al., 1983; Aysel, 1984a, Aysteal., 1984b; Aysel and Guner, 1985; Aysel et BH986a; Aysel
and Guner, 1986b; Aysel et al., 1994; Aysel et2dQ2; Cirik and Akcali, 2002; Dural, 1990; Dura995; Ertan et al.,
1998; Guner, 1970; Guner, 1976; Guner and Aysél7a9Guner and Aysel, 1977b; Giner and Aysel, 19&8mer
and Aysel, 1978b; Giner and Aysel, 1979a; Guner9n9Guner et al., 1983; Giner and Aysel, 1984;dbi@ al.,
1985; Giiner et al., 1994; Oztiirk and Giiner, 1988iaRay et al., 2005; Sukatar, 1983; Sukatar eil8B5a; Sukatar et
al., 1992; Sukatar et al., 1994a; Sukatar, 1994lgb£k et al., 1983; Zeybek, 1966; Zeybek and Glkt®f3a; Zeybek,
1973b). First observation @yanophyta members (indicators of the pollution) in Aegeaa 3&s done by Giiner, H.,
Aysel, V., Sukatar, A., Oztirk, M. in 1985. Accandito the past literatures, it seems that numbeohsferved
Cyanophyta species have been increasing year oy }eia increasing on the species can be explaiwinway. Either
the biological dispersing increasing year by yeamaybe due to the incerasing researchers andestuadi marine
algae, the Cyanophyta species seems that incregsamgoy year. In our field, we observed Cyanopmyéanbers with
low variety but with big batches that were coveaidhe macroalgae and seagrass beds during ttig(Btgure 2).
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Figure 2. Blue-green algae batches, covering trsédBnia sp. beds and the other macroalgae. Phptogr&. Derya
YILDIRIM.

4. Conclusions

This study reveals the differenciation of the algedwth in small scale places depending to the edimar
conditions. Also the study gives rise to thoughbwbhuman pressure effects at the shorelines. Tow persiasive
evidence of human pressure effects by pollutidhesblue-green algae batches, coveringRibsidonia spbeds and the
other macroalgae (Figurel).

The comparison of the results of this study andpttle¥ious ones shows that there is a considerafigrence
in algal biodiversity. There are 333 species cotildbserved which constitute %84 of the whole flanahe Aegean
Sea according to the past literatures (Aysel efl8B3-1984., Glner et al., 1983-1984).

Maximum diversity was observed at tenth, fourth dimdt locations. These three locations have somenson
properties that supports algal growth. Substratéisese places have more rocky areas then the loiteions. There is
a five star hotel at the tenth location. It mearmemutrients that emits to the sea. Fourth plaagich with nutrients
because of the residential buildings. As well fingt focation is open to the streams whereat thaemis that can come
from Gediz River and Gulf dzmir.
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Table 1. Measurement results and substrate prepatistationsl: ODTU Houses, 2: North of Venus Houses, 3: South
of Venus Houses, 4: North of TANAY Camping, 5: TAKIamping, 6: Sheraton Hotel, 7: Breakwater (injide
Breakwater (outside), 9: Yildiz Cape, 10: Altimdsi Hotel

Stations | Substrate Species Coordinates Temperature pH
[ee] [ee]
e [ee] o [e] e o
o o o o o o
o o N o o N
X I Ire) I 9 B
o N = o N
— [{e] ™ — © ™
°C
1 Rocky coast, sandy substrate. 28 Taxpn  38° 2605%N | 26° 23' 06.63"E | 14 15.7| 16.4| 80p 7.9 15
2 Sandy shore, rocky subsrate| 3t 1, | 3g° 19'49.43" N 26° 23' 16.68"E | 15.1 16.1] 172 8o 771 1.8
southest of location.
3 Rocky. 11 Taxon | 38°19'49.31"N 26°23'16&/1f 14.4 157 | 16 8 8.03| 7.4
4 Rocky coast, sandy substrate. 31 Taxpn  38° 1804 | 26°22'52.77"E | 15 16.2| 175 7.9 777 81
There aren't any rocks excegpt
reclaimed areas. Patchy natural o 10 " o 5ot we
5 rocks, followed sand and% Taxon 38°18'39.24"N 26°22'54.37"E 14.4 915.174 | 795| 7.7 7.76
sandstone substrate.
Concrete waterfront. Mixture gf
6 sandy and rocky substrate |dt7 Taxon | 38°18'32.49"N 26°21'40.29"E 15.9 51§ 16 791 7.2 7.83
littoral zone.
7 Breakwater, sandy bottom. 3 Taxon 38° 18' 4814(0"'26° 21' 36.55"E | 36 30 37 6.54 691 65
8 Breakwater, sandy bottom. 22 Taxon  38° 18'49\W4' 26° 21' 33.66"E| 16 16.8| 178 789 745 1.8
9 :\éitlgsrally sand and - articialy, ;.00 | 38°18'50.99" N 26°21'16.88"E  155| .214 17 798| 7.23| 7.85
10 Mixture of sandy and rockVs; o0 | 38°19'2050" N 26°20'41.28"E  14.5| 216169 | 75 | 7.73| 7.3
substrate at littoral zone

Table 2 Distribution of the species according to the lamat
12|34/ 5 6 18 1910

ALGAE

CYANOBACTERIA
Calothrix aeruginea
Chroococcus macrococcus
Lyngbya majuscula
Lyngbya sp. 1
Lyngbya sp. 2
Merismopedia glauca
Microcoleus codii
Oscillatoria sp. 1
Oscillatoria sp. 2
Rivularia atra

2 |2 | 2| X | X |2 |2 [X |X [2_
X [ |2 [X | X [2|<2|X | X |X
XX X [ X [X | X [2_ |2 [x X
X | 2| 2| X [X |2 |2 |<2_[x X
X O[X X X [x [X |X [X [x|Xx
XX | 2% [ X [ ]|<|X [x |X
X [ X |2-|x [x |[X [2-|X |x [x
XX | 2| X | X |2 |<_|X [X [X
X | 2|2 |X [ X |2_|<2_[X [<_|X
2 |2 |2 |2 |2 |X |2|X |X [x
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Table 2 (Continue)

Rivularia sp. x |V x|V I x [ x [V x
Schizothrix sp. X

CHLOROPHYTA

Anadyomene stellata N x|V [V x x ] xx [V
Caulerpa racemosa N x I x [ x I xx ] x]x [ x| x
Cladophora sp. N x VY [ xx N [V Y
Dasycladus vermicularis x |x N I Ix  x U x x|V Y
Halimeda tuna NN VN[V VXN VY
Pedobesia lamourouxii X [ x [ x [ x I x [ x x ] [ x ] x
Sphaeroplea brauni x | x x| x I x x x|V x| x
Ulothrix sp. x Ix x Y Ix I x I xx x|
Valonia utricularis X |V [ x [NV Ix [ x [V [ x [
PHAEOPHYTA

Cystoseira crinita x |V Ix [V N x I x V[V Y
Cystoseira discors X |x | x| x| x| x| x|x [V ]|V
Cystoseira elegans x |x x Y Ix I x I x x| x [ x
Cystoseira fimbriata N x V[V [ x Y [ x N [V x
Cystoseira mediterranea N x|V |V x x ] x Vx|
Dictyota dichotoma N x [ x [V I x xx [V Y
Dictyota dichotoma var. implexa v | x | x | x | x | x| x|x |x |x
Dilophus fasciola v x x|V x| x  x ] x [ x |
Dilophus spiralis N x [ x [ x I x [ x x]x [ x| x
Halopteris filicina X | x | x| x| x|V [x|x |[x|x
Padina pavonia NNV VNNV NV ] x N[N
Sargassum vulgare N x I x [ x x| x ] x]x [ x| x
Sphacelaria cirrosa N x [NV x N ] x V[N
RHODOPHYTA

Achrahoetium virgatilum

Amphiroa rigida

Anotrichium tenue
Audouinella membranacea
Bangia sp.

Botryocladia botryoides
Centroceras clavulatum
Ceramium circinatum
Ceramium diaphnum
Ceramium flaccidium
Ceramium sp

Chlocladia verticillata

Chondria dasyphylla
Chondria sp.
Corallina granifera
Corallina officinalis
Corallina sp.

Dasya corymbifera

Erythrotrichia carnea
Herposiphonia tenella
Hydrolithon farinosum
Jania rubens

20| XXX {2 |Xx X [Xx [X X |2o[x X [x |=2_[x [x [Xx [x |=<_|x
2 |x 2o 2ox [ X |x [x |x [2o|2|<[x |x [x |<2-|[x [x |x [x [*x [<
2 |2 X |2|x [x [x X [Xx X [x |2-]|<[x [x [X |<_|x |[<_|<_|x |*x
2L X XXX X X X X [X XX [X[x | [X[X|x|X|[X|[x|X
2| [x |2-|x > |x [ I [ > [>x [x [x [x > [x[x|<|[x|x [x
XX 3 [X |x x> [x [x |>x [x[>[x[x|x[x[|>x|x[>]|x|x|x
2| [ 2o x| x| [x X |<x X |<_|x [x [<_|x [x |x [x
2L (X X |2 X |[X [ X [X | X [X [ X [X [X |2 |2 |X | X [X |2 |X [X |X
2 X X |22 x |<2o|2 |2 X [x <> [<-[x [x |x |x [<-|[x |<_|x

2L X [X XX XX XXX XXX XXX X [X XXX [X
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Table 2 (Continue)

Laurencia obtusa N x [V [V [ x Y [ x N [V
Laurencia paniculata X | x | x|V x|x|x|x |x|x
Laurencia papillosa x |x N I x U x Y [ x VY x
Lithothamnion lenormandi X [ x [ x x| x | x| x|x [x [V
Melobesia membranacea X I x [ x x| x x| x|x [x |V
Melobesia sp. Vx| x x| x N [ x V[N
Polysiphonia atra X | x |V Vx| x| x|x |x |x
Polysiphonia sp. N x [ x Y [ x I x x|
Spyridia flamentosa x | x x| x U x Y [ xx x|
Spyridia sp. X | x | x | x| x|V ]|x|x [V [x
MAGNOLIOPHYTA

Posidonia oceanica X | X x [ x|x [V [x
Zostera marina X | x [ x I x x| x ] x|x [x |

Minimum diversity was observed at seventh and fifttations. There is a clear explanation of theesre
lacking of the algae at this place. There aredbtsot springs inside of the breakwater. Becaughisfhot conditions it
is imposible to be alive for algae beds. Only thermophilicCyanobacteriaspecies was observed at this location. The
other poor location in terms of algae is fifth ofi@is place was generally covered by sandy sulestrdthis condition
is not eligible for algae to hold on to the subistrao this explains the lacking of algae.

Lots of variables like temperature, pH, salinitight intensity, suspended particles, nutrientsgastrs etc.
effect on algal growth, distribution and diversifjhese variables are constituted by local coastdl geographical
parameters(Geldiay and Koca2001). In this study because of the insufficientfield measurement equipments, lots
of important variable couldn't measured. That'sywhis a necessity to work on a wide scale areth Wwigh-tech
equipments to collect more precise data to obdenad algal habitat conditions to monitor decregin increasing of
the species. Illica Bay was a pilot project areafastspark for the follow-up projects.
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Table 3 Comparison of the recorded algae with past studieBxisting x: Absent,\-NR: New Recorderd, ?: Incomparable (Unknown Smci@ysel et al., 1977a; Aysel
and Guner, 1977b; Aysel and Guner, 1978; Aysel@Gider, 1979a; Aysel, 1979b; Aysel and Guner, 128@8gl, 1983; Aysel et al., 1983; Aysel, 1984a, Aystaal., 1984b;
Aysel and Guner, 1985; Aysel et al., 1986a; Aysel &iliner, 1986b; Aysel et al., 1994; Aysel et2002; Cirik and Akcgali, 2002; Dural, 1990; Duraf9b; Ertan et al.,
1998; Giner, 1970; Giner, 1976; Guner and Aysel7a9Guner and Aysel, 1977b; Giuner and Aysel, 19@mer and Aysel, 1978b; Glner and Aysel, 1979meG
1979b; Giiner et al., 1983; Giiner and Aysel, 198MedB et al., 1985; Giiner et al., 1994; Oztiirk aiides, 1985; Parlakay et al., 2005; Sukatar, 198Rafr et al., 1985a;
Sukatar et al., 1992; Sukatar et al., 1994a; Sukb®4b; Zeybek et al., 1983; Zeybek, 1966; Zeydwed Gliner, 1973a; Zeybek, 1973b).

YEARS OF THE PRESSED LITERATURES

(o] o N~ [ee] [« o — N ™ < 0 (o] o — N ™ < wn [Te) [{e] ~ [e)
O N~ N~ N~ N~ [ee] [o0) [ee] [ee] [o0) [ee] [ee] (o] (o] (2] (o] (o] (2] o o o o
(o] o] o] (o] o] o] (o] o] o) (o] o) o) o] o] (o] o] o] (o] o o o o
] ag70197s 7| ¢ A ) AT A 7t 7] 7 10871989 T | T ] 7] 7] 19962004 Y| Yoo
ALGAE
CYANOBACTERIA
Calothrix aeruginea | X X | X | X [ X | x X | X | X v | X X X X | A VX x [ A
Chroococcus
Macrococcus X X | X | X [ X | x X | X | X | X | X X X X | X V| X | X | A
Lyngbyamajuscula | X X | X | X [ X | x X | X | X | X |x X X v N VX X [ A
Lyngbya sp. 1 ? ? 2 ? ? ? ? 2 ? ? ? ? ? 2 7 3 D+
Lyngbya sp. 2 ? > ? ? ? ? ?2 | > ? ? ? ? ? > ? - 2 > 2 7 > 3 D+
Merismopedia o o o o o o
glauca X = X I x [ x [ x | x |PIx |x [x |x|x 2 X |2 x |2 |x [x 2 Vx| x| Y
n n - n n n n
Microcoleus codii X g X Ix I x I x Ix]8|x | x [x |n]x 2 x |8 x|2[x \ 2 X | X | x| A
Oscillatoria sp. 1 ? ? 2 2] 2 ? ? 2] 2| 2 ? ? ? 7 7 g P
Oscillatoria sp. 2 ? ? ? ? ? ? ? ? ? ? ? ? ? 2 7 ] b
Rivularia atra X X | X | X [ X | X X | X | X v | X X X X | W Vx| N A
Rivularia sp. ? ? 21 2] 2 ? ? 2] 2| 2 ? ? ? 7 7 7 P
Schizothrix sp. X X | X | X | x| X X | X | X | x| X X X X | X X | X | x|
CHLOROPHYTA
Anadyomene stellata VX X [ X | X X NN VX X X v | X N xX [N A
Caulerparacemosa | X X | X | X | X X | X | X | X |x X X X | X VX | X A
Cladophora sp. ? ? ? ? ? ? ? ? ? ? ? ? ? 2 7 7 b
Dasycladus > > > > > >
i i [a)] [a)] [a] [a] [a] [a]
vermicularis X 9 X | X | X | X[ X |8]KX VNN X a X |8 \ a V| X a Vx| N LA
Halimeda tuna Y s X | X [ X [ N ] NG I x| V] ] ] X o X |15l X |51 x| X o Vx| N A
Pedobesia (@) o @) ®) ©) ®)
lamourouxii X z X | X | X [ X | x |Z]|x VN[ VX z X | 2| x| &2 [ x|x z X [ x | x | W
Sphaeroplea brauni | X X | X | X | X | x X vV XX X X X | X X | X | X \
Ulothrix sp. ? ? 21 2] 2 ? ? 2] 2?2 2 ? ? ? 7 7 7 P
Valonia utricularis | X V| X | X | X | X X | v | V| x| X X X v | X N X | x| W
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Table 3. (Continue)

PHAEOPHYTA
Cystoseira crinita X X X | X v | X X | N[ V] V] X X \ v | X N x| x| A
Cystoseira discors X X X v | X | X X N v X | X X X X | X X | X | x N
Cystoseira elegans X X X | X | X | X X | X | X v | X X X v | X N x| A v

Cystoseira fimbriata | X X X NN A X | N[ V| | X X X X | X N x| NN
Cystoseira mediterranea | X X X | X | x | X X | x | X | x [ x X X X | X N x| x| A
Dictyotadichotoma | ¥ | & \ X | N | N N|BI x| V]| V]| x A X |51 v I|&a] V] x 3 Vx| NN

Dictyota dichotoma var. P P 2 2 2 P
implexa 2] ? ? ? ? 2|l w ? ? ? ? ? n ?l » 72 » . 0 \

. ) o o o) o) o) o}
Dilophus fasciola X| 2z X X | X X | Nz x| N ]|V ]X z X |z x|Z2|N|X z X | X | x| N
Dilophus spiralis X X X | X | X | X X | N | N | x[X X X X | X X | X | x | N
Halopterisfilicina | X X X | X | X | X X | N[ NN |X X X V| X R O O
Padina pavonia N v v v v v X v v v N X v v X y X v v
Sargassum vulgare X X X | X N | X X \ \ v | X X X N | X N x| x| A
Sphacelaria cirrosa X X X | X | v | X X | N | V| V] X X X N | X N X | x| A

RHODOPHYTA

Achrahoetium virgatilum X X | X | X | X X | N | NI X | X X X X | X X | X | X | N
Amphiroa rigida X X v | x| V| X X v v | X | X X X N | X N | X \ \
Anotrichium tenue X X | X X X | X | X | X |X X X X_|X V| X v

Audouinella

membranacea X X X | X | X | X X N v | X | X X X X | X X | X | x N
Bangia sp. ? ? ? ? ? ? ? ? ? ? ? ? ? 7 v
Botryocladia botryoides | X X X | X | x | X X NN X [ X X X v | X N x| x| A
Centroceras clavulatum | X > X X | X | x | X > X | x | X | x [ x > X > X > v | X > X | X | X \
Ceramiumcircinatum | X | 35 X X | X N | X | 5] X \ v X | X =) X |3 X |35 x|X =) N x| x| A

= = = = = =
Ceramium diaphnum | X | © X VN N[N x| NN ] X]X " X || x || X |X 2 N x| x| A

. -, o o 0 o) o) o}
Ceramium flaccidium | X | Z X X | X | X | X |Z2| X | X | X | X |X z X Z | X Z | X |X z N X | x| A
Ceramium sp ? ? ? ? ? ? ? ? ? ? ? ? ?) \
Chlocladia verticillata | X X X | X | x | X X v X | X X X X | X X | x [ X \
Chondriadasyphylla | X X X | X | x | X NN AN XX X X v | X N x| NN
Chondria sp. ? ? ? ? ? ? ? ? ? ? ? ? ? N
Corallina granifera X X X v | V] X X | V| V| X | X X X X | X X | X | X +
Corallina officinalis X X v | X | X \ X \ N | X X \ X | W
Corallina sp. ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 2 | W
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Dasya
corymbifera X | X v | X X | x |~ ][ V| x X X \ \
Erythrotrichia
carnea X | X | X | X X | X NV X X X X \
Herposiphonia
tenela X | X | X | X X | X N VX X X X V
Hydrolithon
farinosum ? ? ? ? ? ? ? ? ? ? ? ? \
Jania rubens X | N | N | A X | V| V] x| X X N \ \
Laurencia obtusa N X | V| X X | v | v ] x| X X X \
Laurencia
paniculata X | X | X | X X N Y XX X X X V
Laurencia
papillosa NN x| X X | N[ V| X | x X X \ \
Lithothamnion
lenormandi X | X V| X X | X [ X | X | X X X X N
Melobesia
membranacea X | X | X | X X N N | X | X X X \ \
Melobesia sp. ? ? ? ? ? ? ? ? ? ? ?) 2 \/
-
Polysiphonia atra X | X | x | X X [NR| N | X | X X X X \
P0|ys| phonia p. ? 2 ? ? 2 ? ? ? ? ? ?| 2 \/
Spyridia
flamentosa N X | N X NN x| X X \
Spyridia sp. ? ? ? 2 ? ? ? 2 ? ? N
MAGNOLIOPHYTA
Posidonia J E J NO E E |
oceanica X X X |0 X X X X X o X |0 X
°2 STUDY 2> °2 NO STUDY
Zostera marina X | X | N ] X W X | x| x| ] X X n| X 0| X \
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